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A primary ganglioneuroblastoma of the small bowel is an extremely rare occurrence. We describe a patient with the hereditary spinocerebellar degeneration of Friedreich's ataxia, who was found to have a primary small bowel ganglioneuroblastoma during pregnancy. The literature is reviewed with particular regard to extra-adrenal neuroblastoma and any relationship to congenital disease.
Case report A 26-year-old woman attended the antenatal clinic 30 weeks pregnant. She was mentally subnormal and Friedreich's ataxia had been diagnosed in late childhood. She was ataxic and dysarthric with a marked kyphoscoliosis, pes cavus and optic atrophy of the right eye. Her mother also suffered from Friedreich's ataxia.
At this first visit she was hypertensive and was admitted for bed rest and control of her blood pressure. This, however, proved unresponsive to treatment and it was necessary to perform a caesarean section at 35 weeks maturity. A healthy female child was delivered. During closure ofthe abdominal wall a loop ofbowel presented at the wound with a solid oval tumour on the serosal surface. The lesion, 2 x 1 cm, was removed by shaving it from the serosa. She made a good recovery and the blood pressure returned to normal. Histology of the tumour showed it to be a malignant ganglioneuroblastoma.
The hydroxymandelic acid level postoperatively was 17.9,mol/24 hours, the normal for this laboratory being 10-35 ,umol/24 hours. Radiological investigation showed no evidence of distant spread. There was no history of diarrhoea or flushing such as may occur in excessive catecholamine production.
A laparotomy six weeks after the caesarian section showed there was a small area of residual tumour on the serosal surface of the antemesenteric border of the mid small bowel, with metastases in the lymph nodes in the adjacent mesentery. A detailed but negative search was made of the more usual sites for neuroblastoma. The tumour and mesentery were resected and she made an uneventful recovery. She remains well with no evidence of residual or metastatic disease 18 months after operation.
Pathology: The specimen removed at caesarean section measured 2.5 x 2.5 x 2.0 cm and had a grey external surface studded with small pale nodules up to 0.2 cm in diameter. On the cut surface the lesion appeared to be encapsulated except for one area which was presumed to be the site of attachment to the small intestine. The cut surface showed areas of dark, crumbly, partly necrotic, haemorrhagic tissue and areas of firmer grey-white tissue.
Microscopically the lesion had the structure of a ganglioneuroblastoma (Figure 1 ). The haemorrhagic areas consisted ofsheets offairly uniform, rounded or oval nuclei with scanty, poorly defined, eosinophilic cytoplasm. Mitoses were common. In the firmer areas the tissue was broken up by a network of capillaries. In these areas there was a background resembling glial fibres and some of the cells were arranged in rosettes or pseudo-rosettes. Larger cells resembling ganglion cells were present in these areas. The nodules on the external surface of the lesion consisted of florid decidual reaction.
Some of the tissue was reprocessed for electron microscopy. No dense core secretory vesicles were identified, possibly because of the inappropriate initial fixation in buffered formal saline, but neural elements were identified in the ganglioneuromatous areas.
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. *0 *F tigure 1. Large ganglion-likze cells (left) have abundant;cytoplasm andprominent nuclei. Teneuroblastomnatouelement of the tumour (right) is composed ofclosely packed cells, with small round or oval nuclei and poorly dCefined cytoplasm. (H&E x 925; reduced 58%)-Neuroblastomas generally arise from the adrenal medulla and the sympathetic nervous chain. Approximately 65% of the tumours are located in the abdomen and 35% in other sites, often the sympathetic chain in the thorax'. The tumours have been described in several unusual sites including the blad-der2, sciatic nerve3, jaw, neck and nasopharynx4. Neuroblastomas ofthe small intestine have only been reported twice before. Ritter in 19255 described two cases in adults aged 55 and 64. One of these patients had a very large tumour incorporating the upper part of the mesentery and several loops of jejeunum and only apparently arose from the bowel wall. In the second patient described, the histology of the small bowel tumour was relatively benign; the author commented on the atypical appearance and a diagnosis of neuroblastoma was not definitely established.
We believe that the tumour in our patient arose primarily from the autonomic nerve cells in the myenteric plexus of Auerbach. However, it is conceivable that this was an isolated metastasis from a primary tumour which had undergone spontaneous regression. This phenomenon is largely confined to children under the age of 2 years6. Some tumours regress as a result of necrosis and others are thought to mature to become ganglioneuromas over a period of years. Willis7 thought that this was more likely to occur in girls. Gastrointestinal ganglioneuromas have been well described. Dahl et al.' reviewed 11 cases; ofthese 2 were situated in the terminal ileum, 2 in the stomach, one in the duodenum, 5 in the appendix and 2 involved the colon. The frequency of regression and maturation is variously estimated to be 1-8%'. The maturation of an extra-adrenal neuroblastoma was described by Haber and Bennington'.
We also considered the possibility that this woman's tumour was a metastatic lesion from a fetal primary tumour. However, there was no evidence of neuroblastoma in the infant, nor in the placenta. The normal hydroxymandelic acid levels and the return of the blood pressure to normal after the caesarean section, despite incomplete removal of the tumour, indicate that the lesion was not functionally active.
Friedreich's ataxia is a hereditary disease characterized by degeneration ofthe spinocerebellar tracts, posterior columns and the pyramidal tracts. There has been no previous reported association with neuroblastoma, although patients with this hereditary ataxia do have an increased incidence ofvisceral carcinoma in later life.
Miller'0 failed to show an increased incidence of congenital and hereditary problems in patients with neuroblastoma. However, Chatten and Voorhess " reported a family in which 4 Nausea and vomiting are common symptoms in pregnancy and occur in up to 50% of pregnant women'. Hyperemzesis gravidarum is, however, relatively rare and may sometimes be associated with hyper-thyroidism2'3. Transient hyperthyroxinaemia in association with hyperemesis gravidarum has also been described4. We have recently managed a patient with relapsing hyperemesis and disordered thyroid function in whom a short course of carbimazole led to clinical remission of the hyperemesis as well as reversal of the hyperthyroxinaemia.
